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Abstract 
Insects have been used for several decades around the world to assist forensic scientists 
and pathologists in determining the time elapsed since death, by analysing their growth. 
Whilst the rate of larval growth is primarily affected by temperature, entomologists soon 
discovered that the presence of certain drugs can also significantly accelerate or 
decelerate larval growth rates. It was from this research that scientists discovered the 
ability of fly larvae to accumulate drugs within their body and toxicologists bec~me 
interested in the possibility of exploiting insects feeding upon the decaying tissues of a 
human body as alternative toxicological specimens. Theoretically, insects offered great 
potential over the 'traditional' specimens (blood, urine, organs), which are degraded by 
the decomposition process and become extremely difficult to analyse. Consequently 
research into the field of entomotoxicology began and soon divided the toxicological 
community. Some academics argued that their results from larval analysis displayed 
enormous variance and bore no relationship to cadaver concentrations whilst others 
maintained that under controlled study correlations between larval and body 
concentrations have been found. 
The primary objective of this research was to determine what effect a variety of variables 
common to cadaver ecology would have on larval drug uptake. While previous studies 
have employed traditional methods of analysis with GC-MS and HPLC, for these 
experiments a new method of analysis was devised with LC-MS-MS which offered vast 
improvements in processing time and adaptability. A suitable method for the 
v 
preservation of larval samples for the purpose of drug analysis was also devised. Larvae 
samples were exposed to a range of amitriptyline concentrations and then killed and 
preserved either by freezing or storage in a 70% ethanol solution after a brief immersion 
in boiling water. The analysis of amitriptyline concentration in larval samples tested at 
various times over a 12 month period demonstrated that freezing was the superior method 
of larval storage for drug analysis. 
A number of experiments were then designed to determine the effect that variables such 
as temperature, larval activity, larval species, drug dose and the presence of multiple 
substances have on the larval uptake of drugs. These progressively relaxed the controls 
on the feeding environment so that each effect could be determined separately. Thus 
initial experiments compared larval uptake of amitriptyline in three constant 
temperatures. Next the impact of fluctuating temperature and larval species on the uptake 
of amitriptyline was determined. Finally larvae were exposed to amitriptyline and 
caffeine to determine the impact of a second substance (caffeine) on the larval uptake of 
the primary drug ( amitriptyline ). 
These experiments have conclusively shown that larval drug uptake is significantly 
affected by these variables. Decreasing temperature causes a significant decrease in the 
rate and level of larval drug uptake. Fluctuating temperature compared to constant 
temperature has a similar effect. When a second substance was introduced again the 
amitriptyline concentration in the larval samples dropped. Despite this, larval drug 
concentrations were found to correlate linearly with their foodstuff concentrations (i.e. as 
VI 
the drug concentrations in their food increased the drug concentrations in the larval also 
increased in linear proportions). However this was limited to larvae that were actively 
feeding. 
Insects (especially blowfly larvae) that associate with human remains can be a valuable 
resource in forensic toxicology. However the fact that drug concentrations are 
significantly affected by temperature and the nature of the drugs present means that these 
must be considered when attempting to estimate the original cadaver drug concentrations 
from the larval concentrations. 
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